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|] [SUBJECT] 
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100, the phase which is more than the number 
of correlators for modulation is given to the 
spreading-code generator 103 for trackings as a 
candidate of the spreading code used to a 
correlator for modulation 1 04. 
The phase from which the big correlation value 
was acquired by the correlator 102 for trackings 
is chosen with the path selection apparatus 
109, each spreading-code generator 105 for 
demodulation is given, and it demodulates with 
a correlator for modulation, the RAKE synthesis 
of the output is carried out. 
Even if the level of a path falls during a phase 
searching, the high path of a level can be 
selected using the correlation value output of 
the correlator for trackings. 
Therefore, also in the multipath environment 
which many paths fluctuate in level 
instantaneously, the outstanding reception 
performance without interruption of 
demodulation can be obtained. 




1 00, Correlator for search 

101 , Spreading-code generator for a searching 

1 02, Correlator for trackings 

1 03, Spreading-code generator for trackings 
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1 04, Correlator for modulation 

1 05, Code generator for demodulation 

106, Searching process part 

107, RAKE synthesis equipment 

108, The information demodulation part 

109, Path selection equipment 
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[CLAIM 1] 

A spread-spectrum communication apparatus, 
in which in the spread-spectrum communication 
apparatus equipped with some correlators for 
modulation which de-spread and demodulate 
the input signal by which spectrum spread 
modulation was carried out, the correlator for 
trackings for synchronous tracking of said 
correlator for modulation, the correlator for 
search which searches the phase of the de- 
spreading code for a demodulation, the RAKE 
synthesis apparatus which joins, weights and 
synthesizes the phase of the output of these 
correlators for modulation, the searching 
process part which sorts the correlation value 
output sequentially from said correlator for 
search in the decreasing order, and gives the 
candidate of the phase of said de-spreading 
code for demodulation to said correlator for 
trackings, demodulation path selection means 
to have means to compare mutually the size 
of some peak output of said correlator for 
trackings, means to select sequentially from the 
greatest phase of said peak output, means to 
give the selected phase to these correlators for 
modulation as a phase of said de-spreading 
code for demodulation 
is provided. 



[CLAIM 2] 

A spread-spectrum communication apparatus 
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of Claim 1 , in which the correlation value of the 
peak output of said correlator for trackings and 
the phase of the periphery of it is synthesized, 
the synthesized correlation value is output to 
said demodulation path selection means as a 
peak output of said correlator for trackings. 
It further has this synthesis means. 



[DETAILED DESCRIPTION OF INVENTION] 
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[TECHNICAL FIELD] 

This invention relates to the spread-spectrum 
communication apparatus used by the digital 
wireless_communication etc. 
Specifically, it relates to the spread-spectrum 
communication apparatus which provided path 
selection means by which the output of the 
correlator for trackings of a receiver was 
utilized. 



[0 0 0 2] 



[0002] 



t ff ti s it ttmn-r 

tern Lxmm-rz ririaua 




[PRIOR ART] 

As for spread-spectrum (it calls Following SS) 
communication system, by multiplying the 
signal called a spreading code to the encoded 
digitized data signal, the band of an original 
data signal is spread to a wide band, and it 
transmits. 

In a receiving side, it de-spreads and 

demodulates by multiplying the same spreading 

code as a transmission side. 

It is the system which thus communicates. 

In this SS receiver, it has some correlators for 

modulation, a de-spreading code phase is each 

independently given to those correlators for 

modulation, after carrying out the phase 

alignment of the output, it synthesizes after a 

predetermined weighting process. 

By outputing (RAKE synthesis), the 
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electromagnetic wave (path) scattered by the 

multipath propagation path is written, and it is 

fc, a reception performance can be improved. 

There is said characteristic. 

The number of these correlators for modulation 

is called the number of fingers. 

However, if this number of fingers is increased, 

an effect will be demonstrated in a propagation 

environment with many multipasses. 

However, the more it increases the number of 

fingers, the more a hard(ware) scale becomes 

bigger. 

There is said problem. 
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[0003] 

The block diagram of the conventional SS 
receiver is shown in FIG. 3. 
In order to carry out the synchronous 
establishment and the synchronous tracking of 
the spreading code of an input signal by which 
the A/D conversion was carried out, it is 
constituted of 

The correlator for search 300 for looking for a 
phase with a large correlation value, the 
spreading-code generator 301 for a searching 
which generates a spreading code to this 
correlator, the correlator 302 for trackings for 
carrying out synchronous tracking at the phase 
which demodulates receiving data after 
synchronous establishment, the spreading- 
code generator 303 for trackings which 
generates a spreading code to this correlator, 
the correlator for modulation 304 for de- 
spreading data, the spreading-code generator 
305 for demodulation which generates a 
spreading code to this correlator, the RAKE 
synthesis apparatus 307 which synthesizes the 
output of these correlators for modulation, and 
the searching process part 306 which controls 
the phase of the spreading code given to a 
correlator for search, the correlator for 
trackings, and a correlator for modulation, and 
The information demodulation part 308 which 
demodulates data from a RAKE synthesis 
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There are only two correlators for modulation in 
this figure. 
However, it may be more. 

[0004] 

The operation is demonstrated using the block 
diagram of the receiver comprised as 
mentioned above. 

In order to first establish a synchronization to 
the input-signal data by which the A/D 
conversion was carried out, the phase of the 
spreading-code generator 301 for a searching is 
taken by the searching process part 306, and a 
correlation is taken with a switching and a 
correlator for search 300 in order. 
This is called a sliding correlation. 
However, the correlation value acquired by this 
sliding correlation is input into the searching 
process part 306, a correlation value is sorted in 
the decreasing order. 

A phase is given to the spreading-code 
generator 305 for demodulation for moreover 
each using with a correlator for modulation in an 
order from grade. 

This de-spreads in the ffl correlator 304 for 
demodulation, these output are joined, 
weighted and synthesized in a phase. 
(RAKE synthesis) 

Information demodulation is carried out. 
Thereby, a synchronization is established. 
In a correlator for search 300, while searching in 
order to search a large phase out of the total 
phase of a de-spreading code, it is necessary to 
carry out the synchronous tracking of the 
correlation value so that a synchronization may 
not separate. 

For this reason, in the correlator 302 for 
trackings, the correlation value of an early 
phase and the correlation value of a late 
phase are taken to the timing of the phase 
demodulated with each correlator for 
modulation 304. 

It tracks to the delicate out of phase near the 
demodulation phase so that the difference of 
this correlation value may be eliminated, a 
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[PROBLEM ADDRESSED] 

However, in said conventional spread-spectrum 
communication apparatus, the phase chosen by 
the searching process part is several correlator- 
for-modulation minutes. 

Moreover, the object of a tracking was also for 
the number of correlators for modulation. 
Moreover, in order to carry out a peak detection 
in a searching process part, and to suppress a 
noise and interference, it is necessary when an 
input-signal level is small, to equalize a 
correlation value with a comparatively long time 
constant. 

Therefore, in a multipath environment which 
many paths fluctuate in level from the number of 
correlators for modulation in an instant, the 
phase chosen by the searching process part 
does not necessarily track instant fluctuation. 
If the level of a path falls from a threshold value 
simultaneously, the demodulation signal may 
not no longer be acquired from a correlator for 
modulation. 

It becomes impossible therefore, to continue 
demodulation stably. 

Therefore, if the number for demodulation of 
fingers was not increased, sufficient reception 
performance was not able to be obtained. 
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[0006] 

This invention solves said conventional 
problem. 

It has the correlator which can perform the 
tracking of a several or more correlator for 
modulation, the phase of the de-spreading code 
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given to a correlator for modulation from the 
result of the correlation value acquired by this 
correlator is determined. 
It had the reception performance which was 
excellent when the number of correlators for 
modulation was restricted to a multipath 
environment which many paths fluctuate in level 
instantaneously. 

It aims at providing spread-spectrum 
communication equipment. 
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[SOLUTION OF THE INVENTION] 

In this invention, in order to solve said subject, 
to spread-spectrum communication equipment 
Demodulation path selection means to have 
means to compare the size of the peak output 
of the correlator for trackings, means to select 
sequentially from the greatest phase of a peak 
output, and 

means to give the selected phase to a 
correlator for modulation as a phase of the de- 
spreading code for demodulation is provided. 



[0008] 

Thus, by constituting, the number of correlators 
for modulation performs the tracking of many 
numbers from the number of correlators for 
modulation by the correlator for trackings at 
least, the phase of the de-spreading code given 
to a correlator for modulation from the result of 
the correlation value acquired by this correlator 
is determined. 

Demodulation is not interrupted in a multipath 
environment which many paths fluctuate in level 
instantaneously, but stable reception can be 
performed, spread-spectrum communication 
equipment with the outstanding reception 
performance can be achieved. 
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[Embodiment] 

In the invention of Claim 1 of this invention, in 
spread-spectrum communication equipment 
equipped with some correlators for modulation 
which de-spread and demodulate the input 
signal by which spectrum spread modulation 
was carried out, the correlator for trackings for 
synchronous tracking of said correlator for 
modulation, the correlator for search which 
searches the phase of the de-spreading code 
for demodulation, rAKE synthesis equipment 
which joins, weights and synthesizes the phase 
of the output of these correlators for modulation, 
the searching process part which sorts the 
correlation value output sequentially from said 
correlator for search in the decreasing order, 
and gives the candidate of the phase of said 
de-spreading code for demodulation to said 
correlator for trackings 

, demodulation path selection means to have 
means to compare mutually the size of some 
peak output of said correlator for trackings, 
means to select sequentially from the greatest 
phase of said peak output, and 
means to give the selected phase to these 
correlators for modulation as a phase of said 
de-spreading code for demodulation was 
provided. 

Even if it is a receiver with few correlators for 
modulation, the phase of the high path of a level 
can be selected by the output of the correlator 
for trackings. 

Therefore, also in a multipath environment 
which many paths fluctuate in level 
instantaneously, it has an action of being stably 
receivable. 
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In the invention of Claim 2 of this invention, the 
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spread-spectrum communication equipment of 
Claim 1 is further equipped with synthesis 
means as follows. 

The correlation value of the peak output of said 
correlator for trackings and the phase of the 
periphery of it is synthesized, the synthesized 
correlation value is output to said demodulation 
path selection means as a peak output of said 
correlator for trackings. 

Even if it is a receiver with few correlators for 
modulation, the phase of the high path of a level 
can be precisely selected by the synthesis 
output of the correlator for trackings. 
Therefore, also in a multipath environment 
which many paths fluctuate in level 
instantaneously, it has the action which can 
perform reception stabilized further. 



[0011] 

(Form of 1st implementation) 

FIG. 1 shows the block diagram of the receiver 

of this invention, it is constituted of 

The correlator for search 100 for looking for a 

phase with a large correlation value in order to 

carry out the synchronous establishment and 

the synchronous tracking of the spreading code 

of an input signal by which the A/D conversion 

was carried out, 

, the spreading-code generator 101 for a 
searching which generates a spreading code to 
this correlator, the correlator 102 for trackings 
for carrying out synchronous tracking at the 
phase for demodulating reception data after 
synchronous establishment, the spreading- 
code generator 103 for trackings which 
generates a spreading code to this correlator, 

Path selection equipment 109 which selects the 
phase of the spreading code for measuring the 
peak output of this correlator for trackings, and 
using with a correlator for modulation, the 
correlator for modulation 104 for de-spreading 
data. 

And the spreading-code generator 105 for 
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demodulation which generates a spreading 
code to this correlator, rAKE synthesis 
equipment 107 which synthesizes the output of 
these correlators for modulation, the searching 
process part 106 which controls the phase of 
the spreading code given to a correlator for 
search, the correlator for trackings, and a 
correlator for modulation, and 
The information demodulation part 108 which 
demodulates data from a RAKE synthesis 
output. 

[0012] 

About the correlator for search constituted as 
mentioned above, the operation is 
demonstrated using FIG. 1. 
To the input-signal data by which the A/D 
conversion was carried out, in order to establish 
a synchronization first, the phase of the 
spreading-code generator 101 for a searching is 
changed in order by the searching process part 
106. 

The correlation is taken with the correlator for 
search 100. 

The correlation value acquired by this sliding 
correlation is input into the searching process 
part 106, a correlation value is sorted in the 
decreasing order. 

It selects as a candidate of the phase of the 
spreading code for demodulation for moreover 
using with a correlator for modulation 
sequentially from grade, respectively, the 
spreading-code generator 103 for trackings 
imparts as the phase of a spreading code used 
by the correlator for trackings, i.e., a phase of a 
candidate's path. 
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[0013] 

In the correlator 1 02 for trackings, a tracking is 
performed about the phase of more 
candidates' path than the number of 
correlators for modulation, the correlation value 
of the phase each candidate's path is output. 
The peak output of this correlator for trackings 
is input into path selection equipment 109, each 
correlation value peak output are compared. 
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Based on the result of a comparison, the phase 
from which the big correlation value was 
acquired is selected out of the candidate of 
the phase of a spreading code used with a 
correlator for modulation in order. 



[0014] 

A selection result is input into the searching 
process part 106, each of from here code 
generator 105 for demodulation imparts the 
phase of a spreading code. 
It de-spreads in a correlator for modulation 104, 
in RAKE synthesis equipment 107, a phase is 
joined, and these output weight and are 
synthesized. 
(RAKE synthesis) 

Information demodulation is carried out. 
[0015] 

For example, if the number of correlators for 
modulation is Jwo, and the phase of a 
candidate's path is t hree, a spreading code 
will be input into the correlator 102 for trackings 
with the phase of three candidates 1 path. 
Three peak output responded in the phase of a 
-candidate's path are obtained from the 
correlator 102 for trackings, it inputs into path 
selection equipment 109. 
These three peak output are mutually compared 
in path selection equipment 109, two paths are 
selected from the larger peak output. 
By giving the phase of these two path to the 
spreading-code generator 105 for 
demodulation, the signal of the two large path of 
a peak output is always de-spreaded and 
demodulated with the two correlator for 
modulation 104. 
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%M<Dj& As mentioned above, according to Embodiment 
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1 of this invention, the correlator for trackings 
which can perform a tracking about more 
numbers than a correlator-for-modulation 
number of paths, and 

the correlation value peak output of the 
correlator for trackings are measured, and the 
path selection equipment which selects the 
phase of a spreading code used to 
demodulation ae provided. 

The reception performance which was excellent 
when the number of correlators for modulation 
was restricted can be obtained to a multipath 
environment which many paths fluctuate in level 
instantaneously. 



[0017] 

For example, if the number of correlators for 
modulation is two, and a tracking phase is 
two, two path will fluctuate in level in a 
searching period, it will become reception 
impossibility if they both fall below a threshold- 
value, it cannot demodulate until a searching 
finishes, even if there is a path more than a 
threshold-value. 

However, three tracking phases are output to a 
two correlator for modulation, if two phase with 
a large level are selected and made to give 
a correlator for modulation, and 
the path of another one is more than a 
threshold-value even if a two path becomes 
below a threshold-value, it is selected. 
A correlator for modulation imparts. 
Therefore, demodulation can be continued. 
Even if it does not make a correlator for 
modulation increase, it can respond in a rapid 
level variation by selecting the high path of a 
level with path selection equipment. 



[0018] 

In addition, if the correlator for trackings outputs 
in a pair the correlation value of the two phase 
which carried out contact like DLL 
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(DelayLockedLoop), the level, then the similar 
function of a large phase are realizable among 
the correlation value levels of a two phase. 
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[0019] 

(Form of 2nd implementation) 
FIG. 2 shows the block diagram of the receiver 
of this invention, synthesis equipment 210 was 
added to the output of the correlator for 
trackings of the block diagram demonstrated in 
Embodiment 1. 

It is constituted of the correlator for search 200 
for looking for the large place of a correlation 
value, in order to carry out the synchronous 
establishment and the synchronous tracking of 
the spreading code of an input signal by which 
the A/D conversion was carried out, the 
spreading-code generator 201 for a searching 
which generates a spreading code to these 
correlator, the correlator 202 for trackings for 
carrying out synchronous tracking at the phase 
for demodulating reception data after 
synchronous establishment, the spreading- 
code generator 203 for trackings which 
generates a spreading code to these correlator, 
synthesis equipment 210 which synthesizes the 
output of these correlator for trackings, path 
selection equipment 209 which selects the 
phase of the spreading code for measuring the 
synthesis output and using with a correlator for 
modulation. 

And the correlator for modulation 204 for de- 
spreading data, the spreading-code generator 
205 for demodulation which generates a 
spreading code to these correlator, rAKE 
synthesis equipment 207 which synthesizes the 
output of these correlators for modulation, the 
searching process part 206 which controls the 
phase of the spreading code given to a 
correlator for search, the correlator for 
trackings, and a correlator for modulation, and 
The information demodulation part 208 which 
demodulates data from a RAKE synthesis 
output. 
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[0020] 

About the receiver constituted as mentioned 
above, synthesis equipment 210 is added with 
FIG. 1. 

Since the same operation as Embodiment 1 is 
carried out except said, this part is 
demonstrated. 



[0021] 

The correlation value of the surrounding phase 
of a peak output is acquired from the correlator 
202 for trackings with the peak output of the 
correlation value of the candidate of the phase 
of the spreading code used by the correlator for 
modulation obtained with the correlator for 
search 200. 

With synthesis equipment 210, the correlation 
value of the peak output used by the tracking 
and the phase of the periphery of it is 
synthesized about each candidate's phase, it 
outputs to path selection equipment 209. 
For example, the peak output correlation value 
of the correlator for trackings and the correlation 
value before and behind the 1 chip are added 
and synthesized, it outputs to path selection 
equipment 209 by considering an addition value 
as a peak output. 

Or a peak output value and the correlation value 
of the period before and behind 1 chip are 
integrated and synthesized, it may output to 
path selection equipment 209 by considering an 
integral value as a peak output. 
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[0022] 

As mentioned above, according to Embodiment 
2 of this invention, synthesis equipment is 
provided at the output of the correlator for 
trackings. 

In the form which accepted the error at the time 
of a tracking, the phase of a spreading code 
used to a correlator for modulation can be 



03/01/30 



16/23 



(C) DERWENT 



DERWENT 



SHUSH selected. 

The accuracy of path selection 
improves, the outstanding 
performance can be obtained. 



equipment 
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[0023] 

With DLLetc. 

in the state where the tracking can be taken 
completely, the correlation value output level of 
the pair of the correlator for trackings is the 
same. 

However, when the fluctuation of the level of a 

path is sharp, a tracking shifts. 

Some two correlation values turn into a different 

value. 

If the correlation value of a pair is added and 
synthesized, a more exact correlation value will 
be acquired. 

Therefore, by comparing the level of the 
synthesis result mutually, the large path of a 
level can be selected much more correctly. 

[0024] 

In addition, in description of said embodiment, it 
assumed comparing the size of the peak output 
of the correlator for trackings for every cycle of a 
spreading code. 

However, the correlator of one is used as a 
correlator for trackings like TDL 
(TauDitherLoop), a phase is changed for every 
cycle and a tracking is carried out. 
With this, the peak output level of the correlation 
value in front of 1 cycle and the peak output 
level of the correlation value of the present 
cycle are added. 

A similar function is realizable even if it makes it 
synthesize. 
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[0025] 



[3§BJ<£>«] [EFFECT OF THE INVENTION] 

£X±.<D i o \z.1p.zfeWi, h 7 v As mentioned above, this invention selects the 
^>^ltSK© t°— ^ ttl^co P nase °f a P atn ' n order of the size of the peak 

output of the correlator for trackings, the 
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demodulation path selection equipment which 
gives the phase to the spreading-code 
generator for demodulation as a phase of a de- 
spreading code is provided. 
Even when the number of correlators for 
modulation is restricted, many paths fluctuate in 
level instantaneously. 

In such a multipath environment, the spread- 
spectrum communication equipment of the 
stable reception performance which interruption 
of demodulation cannot generate easily is 
realizable. 

This outstanding effect is acquired. 
[0026] 

Moreover, it is only providing one demodulation 
path selection equipment, without extending 
many correlators for modulation. 
A function equivalent to a RAKE synthesis 
demodulator with many fingers is realizable. 
This outstanding effect is acquired. 
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[01] 



HI2] 

mm 



[fig.1] 

The block diagram of the receiver in this 
invention Embodiment 1 , 

[FIG.2] 

The block diagram of the receiver in this 
invention Embodiment 2, 
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[FIG.3] 

It is the block diagram of the conventional 
receiver. 
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1 00, Correlator for search 

1 01 , Spreading-code generator for a searching 

1 02, Correlator for trackings 

1 03, Spreading-code generator for trackings 

1 04, Correlator for modulation 

1 05, Code generator for demodulation 

106, Searching process part 

1 07, RAKE synthesis equipment 

1 08, The information demodulation part 

109, Path selection equipment 
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201 , Spreading-code generator for a searching 

202, Correlator for trackings 

203, Spreading-code generator for trackings 

204, Correlator for modulation 

205, Code generator for demodulation 

206, Searching process part 

207, RAKE synthesis equipment 

208, The information demodulation part 

209, Path selection equipment 
21 0 Synthesis equipment 
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301 , Spreading-code generator for a searching 

302, Correlator for trackings 

303, Spreading-code generator for trackings 

304, Correlator for modulation 

305, Code generator for demodulation 

306, Searching process part 

307, RAKE synthesis equipment 

308, The information demodulation part 

309, Path selection equipment 
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